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FOREWORD 

This  publication  was  prepared  under  contract 
by  the  UNITED  STATES  JOINT  PUBLICATIONS  RE¬ 
SEARCH  SERVICE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  of  the  various  government 
departments. 
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IRJECTISTG  60-METER  PRESTRESSED  CONCRETE  TRUSS  'I 
:  ONE  CHIT  BY  JACK  LIFTING  METHOD 


communist,  china 


(.Following  is  the  translation  of  an  arti¬ 
cle  written  by  "  tile  Construction  Technique 
Research  Division ,  Institute  of  Building 
Science,  Ministry  of  Building  Construe-" 
tion,  in  Itmg~ch®eng:  ''Chien-ehe.  (Engineer-* 
Ing  Construction) ,  Peiping,  Mo.  5,  10  March 
I960,  pages ' 1-5.3 


Recently,  the  Peiping  Ho.  2  Construction  Company, 
cooperating  with  related  organizations  in  a  certain  en¬ 
gineering  project,  succeeded  in  employing  the  one  unit 
jack  lifting  method  in  erecting  a  roof  structure  of  60- 
E-eter.  pres  tressed  concrete  truss.  Valuable  experiences 
have  been  gained  in  this  construction.  A  brief  discus¬ 
sion  of  this  method  is  presented  in  the  following. 


I .  ■  Engineering::  Scope 

*.-uKrW  M&jfUaw  SJKnWJiw**.**  ctfwm  Mw>a 


The .  elevated-,  structure  of  this  engineering-  pro jec 
involves  .  a  span ’of  60 'meters  and  depth  of  .  64  meters  j 
the  -elevation  of  the  lower  chord  of  the  truss  is  16.50 
metehs  fro®  the  lover  level#  At  the  Joint  of  the  lower 
chord,  there  is  a  5-ton  multiple  support  br-ane  runway 
and  conveying  facilities  (Figure  1 },  The  truss  is  an 
ornamental  type  of  prestressed  reinforced  concrete  arch¬ 
shape  truss,  as  shown,  in  Figure  2.  Spacing  of  columns 
is  6.4  meters.  The  roof  is  1.5  x  6.25  meter  reinforced 
foam  concrete'  ribbed  panels.  In  order  to  decrease  the 
dead  load  of  the  truss  in  jack  lifting,- the  upper  chord 
section  is  poured!  in  two'  separate  ■  time's . 

The  center  height  of  the  truss  Is  ,6.5  meters, 
formed  of  19  pieces  of  precast  unit  a.  The  lower  chord 
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Fi  glare  1  Machine  Repair  Shop 


a  ~  Plan  and  level  Support  (Lower  Chord) 
€  -  Elevation  and.  Vertical  Support 


Axis*  Lins 
or  B 


Figure  2 

60m  Prestressed  Concrete  Arch-Shape  Truss 


« pet  Ion  is  28  x  *55  centimeters,  comprising  10  strands 
o?  4  5-191$  ~  11  s 000  kg/cm?  high- strength  steel  v^res. 

There  are  'six.  types  of  precast  units ,  ail  ®Jd®  JJ'lop, 
000  concrete.  M  Is  the  upper  chord  of  oho  nou^e  -j-JP- 
type  ehaimel  section  „  i-2  is  solid  triatiguler  e n<-. 

iC'3— T-6  is  a  triangular  unit  constructed  wx-a  -> 

nai  /members  and  one  lower  chord  member.  . .  Eaua.  ^rUw>.. 

welBhs  g0^sf^T*g*0“Miaerrtion  \ki  gl^n  to  the  to- 

otallaticm  method  of  the  great  •W  *Wt^tl<»Vr«ln-' 
-here  are  wade  of  geminated  column  channel  section  rein¬ 
forced  concrete  structure;  the  clearance^ between  o.he^ 

•n i liars  is  70  centimeters  (Figure  3h  The  widtu  cu  tr« 
it ■  the  ends  os  60  centimeters,  so  there  ape  i>  ceatimetfc. 
clearance  between  the  truss  and  the  column  channels. 
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Truss  after  installation 

Pour  No, 150  concrete 

(from  elevation "0.300  to  15,8; 
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Figure  3  Geminated  Columns 


1. 


II.  'fhQ  _ Selbptton  of  In c t a  1 1  a 1 1  on , , So In t  ion 

As  the  dead  weight  of  the  truss'  :ls  mare  than  60 
tons,  and  Its'  center  of  gravity  Is  higher  than  its  sup¬ 
ports,  the  conventional  hang-lift  erection  method  can-  ^ 
not  be  used*  Also,  because  the  unity  of  the  whole  trass 
is  obtained  after  pres tress ing  the  ten  high-strength^ 
steel  wire  strands  in  the  lower  chore,  the  rlgiajUy  ^ 
higher.  Therefore  „  the  truss  Must  be  assembles.  as  the 
ground  level,  the  strands  stretched,  the  rbof  panels 
and  the  bracings  all  put to  pla.ce  *?£?A0 

rigid  and  stable  unit.  Then,  erect  tae  whole  unit  to 
the  designed  position  bay  by  bay*  ^ 

The  wei/ght  of  each  unit  is  as  follows* 


"1 


Trass  dead  weight  (excluding 
the  concrete  poured  later) 
Hoofing 

Bracing  4  lifting  tools 


2  x  60 
40  x  1.5 


120  tone 
60  tons 
20  tons 
200  tons 


l*b  is  difficult  to  use  tb,e  "Usix&l  double  hdisticg 
gear  and  the  multiple  hoisting  gear  to  erect  such  a 
large  span  and  such  a  heavy  structure?  hence,  the  steel- 
etrats  lack  lifting  method  is  employed,  Xn  method, 

e  steel-strap  oil  pressure  .lack  lifting  machine  Is  placed 
on  the  top  of  each  geminated  column,  which  ene  at 
four  corners  of  the  roof  truss  unit.  With  these  steel 
strans  and  lacks,  the  roof  truss  unit  is  raised  to  the 
designed  position.  The  order  of  the  principal  construc¬ 
tion  steps  are? 
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Principal  Construction  Steps 


III.  '  Lifting.  Truss  Tin  it 
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The  steel  strap  oil  pressure  hoisting  apparatus  i 
pj.ade  by  the  supporting  b@asa#  the  lower  beam,  the  upper  ' 
beam,  oil  pressure  .jack,  steel  straps,  -and  steel  pillars 
Besides,  there  is  a  platform  for  the  workers  to  work  on 
and  there  are  the-  steel  rod.. levers,  wrenches,  steel  oabJ 
which  are  used  to  lift  the  truss  up  step  by  step-  togethr 
with  the  steel  straps  {Figure  4}*  On  the  top  of  each 
column,  there  is  set  up  the  steel  strap  hoisting  equip- 
cent  (four  .sets  in  all).*  The  wrench  is  set  up  on  the 
ground*  '  ,  ;  ’ 


a— fixed  Beau  k— Steel  Straps 

b— ‘Fortsl  Fraaia  1— Portal  frame 

c— Hoisting  Beam  ’  .  bh- 'Hoisting  Beau 

d— tracks'  "*  ’  h— Jacks 

$•— Beam  Support  ..  ■  o— fixed  Beau 

f— S teal  Cable  s  p— Beam  Support 

g— Concrete  Geminated  q«~-CoE.srst@  Geminated 

columns  •  columns 

h~“Foundat.ion  r— “foundation 

i’— .pp® cast  Large  a— Steel  Cables 

ceiling  panels  • 

j— 61a  Span  Prestressed 
Concrete  Trass 

Figure  4 

Steel  Strap  Hoisting  Apparatus  • 
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Thp  -four  sets  of  steel  -strap  hoisting  .equipment 
(not  including  the  Jacks)  Use  52  tons  of  steel  material 
ana  the  effective  weight  is  2,9  tons. 

The  steel  strap  section  is  2.86  x  60  at 3 llimeters , 
formed  hy  three  pieces  of  20  millimeter  steel  pl<% ’u<Jb , 
It's '"length  is  20*  meters ,  divided  into  five  ^sections ,  ea 
of  which  is  connected  by  a  splice  plate  and  &  hoi t , 
the  steel  plates  are  joined  together  by  countersunk 

T*  i  ^  (s  '  \j  ft 

The'  jack  is  fixed  on  the  lower  beam,  and  on  elth 
end  of  the  lower  beam  is  installed  a  guide  channel  anu  ^ 
a  steel  channel,  which  regulate  the  up  and  down  storemen 
of  the  upper  beam. 

The  steel  rod  lever  is  fixed  on  the  beam  .for  the 
dismounting  and  installing  of  the  steel  strap. 


^  ^T.-  -  ^  ^  -p  ^  j;.’V 
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Figure  5  ■■ 

Steel  strap  oil  pressure  hoisting  apparatus 


(Technical  Properties  of 
Electric  Strap  Type  Hoisting  Machine, 

tzjvicpai!  erf <u«W  ««»>■■  ye  J*i*i*aw**sl**»tf  i»  jawnrift  tWms fCi  r.«wtiMt:,.*B(Bc writs:  uaiftHtt*  ■«»c»*«ki»w'u> 


It  83! 


Weight  lifted 


’Quantity 
4  steel  straps 


Proper* log ■ Erpl&lne- 


Total  weight  of 
hoisting  machine 

3GGt  lack 


4  steal  straps 


8  sets 


Moving  distance  30c 


High  pressure 

oil  putep  2  sets 

Steel  cable, 21‘f” 

Vfp6  tl  Cih  *  4-  S0t/S’ 


4.5  kilowatt  each 


i-M"""!  5* 


T 1  me  to  r-  rai  s  i  ng 
20  cm 


4  minutes 


w^ira^Km«wonca«nm<  -•io*»w.Tr 


The  moving  distance  of  a  300- ton  oil  pressure  jac 
is  30  centimeters .Owing  to  the  consideration  given’ to  ' 
possible  error  In  the  structure  of  the  concrete  pillar, 
the  truss  and  the  steel  strap,  it  is  necessary  to  reserve 
a  part  of  this 'moving -distance  (10  centimeters )  for  ad¬ 
justment?  thus,  20  centimeters  are  actually  utilized. 

The  diameter  of  the  steel  rod  -  Is  .95-  millimeters*  In  orde 
not  to  weaken  the ' strength  of  the"  steel  strap  on  account 
of  the  holes  on  it,  the  ’distance  -between  'two/  holes  is  set- 
to  be  twice  that  of  the-  effective  moving  distance  of  the 
jack,  that  is,  40  centimeters. 

At  the  same. time,  the  distance  between  the  upper 
and  lower  holes  on  the  beam  is  set  to  be  three  times 
that  of  the  effective  moving  distance.,  that  is,  60  centi¬ 
meters.  Accordingly,  :th.e  hole  distance  on  the  beam  is 
just  one  moving  distance  greater  than  the  hole  distance- 
in  the  steel  strap  (20  centimeters),  so  in  the  lifting 
operation,  the  hole  on  the  beam  each  time  coincides  with 
the  hole  on  the  steel  strap. 

It  must  be  pointed  out  that  the  steel  strap  and 
the  roof  truss  unit  are  moving  along  the  vertical  center 
line  between  the  columns  and  the  horizontal .  .clearance  of 
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tbs  1  git $02*  'is  •  very  small  (about  three  centimetex-’S  ,  steel 
At  rat)  6  centimeter  thick,  width,  of  channel  hole  9  cent!- 
meters),  Accordingly,  there  trust  be  a  very  careful  in¬ 
spection  of  the  possible  errors  of  the  various  parts 
and  to  control  them  as  far  as  possible,  such  as  deviations 
in  bh® '  column  -vopfcic&X  Dent  or  litis  r  in,  ti*uss  Xers^t  u  *  pc?4* 
sit ion  of  the  truss  assembly,  formation  of  the  steel 
strap,  height" of  the'  installation,  and  in  the  total 
length',  of  the  steel  strap  and  the  distance  between  -  ho^es  - 
'  -All*  these  crust" be  carefully  inspected,  put  in  the  record 
•and  rectified  as  soon' as  mistakes  are  discovered  to  pre- 
:  vent '  the  catching  of  steel  strap  and'  the'  beam  or  to  avoid, 
.collision  between' the  truss  and  the  columns;  thus,  acci- 

•  dents  will  be  prevented'..  .  :  <  •  _ 

•In  lifting  the  truss -unit,  the  error  in  controlling 
i.e,,  .'the  difference  of  elevation  along  the  -  distance  be¬ 
tween  the  columns,-  cannot  be  more  than.  10  millimeters,-  • 
and  aa'to  the  .difference. 'of  elevation  along  the  direct lor 
of.  the '  truss  -akis,  the-  error'  cannot  be  -more  than  10G  mil* 
iii-ete'rs,  A  reading  must  be'  made  of  the  movement '  at  eac.- 
Jack  dad  '  a  report  is  made  by:  'telephone' ' connections  so  as 
•to  Control  the  lifting  speed  whereby  the 'rise  of  the 
: 'truss  unit  will  be’  steady,  thus  avoiding •  accidents  to 

'  the  various  members .  ,  :y  . 

■*  Measures  to  .stabilise  the  Dolmans  t  a!  /  between  or 
.  'columns  (6.4  meters  in  .distance )  erect  an  3-meter-b.lgh 
1  37* brick  wall;  (2)  the  tops  of  the  two  columns  should  be 
'  tlrd  tog  ether! 'by  a  tension  "tie  (f  25);  (3)  at  the  heigh 
of  13. so  meters*  orr  each  column'  make'  a  steel  ring  and  a 
:  steel  cable  5  (4)  add  another  -steel-  cable  to  each  column 
at  the  support  beam,  as  shown  in  Figure  7 . 
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Figure  7 

Support  between  the  columns  and  the  steel  cables. 

1.  Lower  steel  beam;  2,  support  beam;  3.  steel  ring; 
4.  tone ion  tie;  5.  turn  buckle;  6.  steel  cables. 


For  the  stability  of  the-  two  columns ,  two  methods 
have  been  adopted  in  designing?.  (1 ) .  e.t  every^  200  centi¬ 
meter  interval ,  the  columns  are  joined  togetaer  by  a 
lox^0xl0°0  millimeter  steel  plate  .and  bolts.  Following 
the  rise  of  the  truss  unit,  dismount  the  top  iron  Plate 
and  install  the  lower  iron  plate,  to  guarantee  tae  s ••Abi¬ 
lity  of  the  two  columns}  (?)  in  order  to  save  .a he _ above 
mentioned  steel*  materials  and  to  strengthen  the .  rigiei..  y 
of  the  columns  (during  the  operation  time),  wuorr  tae 
second  truss  unit  is  to  he  about  lifted,  the  ju,& let  co.-- 
necting  the  two  columns  should  be  removed  ana  substj-Lut-a 
by  steel  dowels  and  in  the  lifting  process,  . 

should  be  used  (in  actual  construction  waen . tne  rings 
ara  not  added-  the  columns  still  nave  enough  stability 

After  the  truss  unit  has  bean  lifted  to  a  certain 
height,  the  steel  dowels  should  be  straightened  and  .No. 

200^ concrete  poured.  .  -  •  ' . 

The  lifting  method  and  procedure  (iigure  o;. 


First  procedure— To  begin  with,  put 
into  the  br*  hole  on  upper  beam,  and  remove 


the  steel  bolt 
the  steel  bo 


■rron  the  ftrcfi  hole  on  the  lower  beam.  Start  (ham  operate 
or  power  operate)  the  oil -pressure  jack  so  that  the  valv 
gradually  rises  to  20  centimeters.  -.At_  tale  time,  the 
hole  on  the  steel'  strap  and  the  "d  hole  on  tne  lower 
beam  coincide  with  one  another,  then  put  the  sued  bolt 
into  the  *d*  hole  to  stabilize  the  truss  unit. 


Figure  8  The  construction  procedure  of  strap  type 
liquid  hoisting  apparatus.  . 

a— half  hole  on  the  upper  steal  beam;  b— the  bolt  hole 
on  the  upper  steel  beam  j  c— half  hole  on  ohe  Xo  wei  st-ee 
beam?  d--the  bolt  hole  on  the  lower  steel  beam;  -the  sti 
bolt 1  the  bolt  hole  on  the  beam,  the  bolt  hole  on  the 

strap. 


p  '  I 

a«»ihe  steel  bolt  put  into  the  *a”  hole,  ready  for  lift-, 
ings  6— lifting  to  a  certain  distance,  the  steel  bolt 
Is  inserted  into  the  *c*  hole;  B— remove  the  steel  bolt 
from  n  a.®  hole,  the  upper  'beam  lo*<rers  with  the  jack;  r— 
the  steel  bolt  Is  inserted  into  the  V*  .hole  and  remove 
the  steel  bolt  from  the  *e*  hole,  then  proceed  for  the 
second  lifting.  ■ 

4  Second  procedure— Remove  the  steel  bolt  from  the  b 

1  upper  beam,,  loosen  the  oil  valve  of  the  jack.  At  the 
same  time,  start  the  valve  of  the  oil  pump  (300  ton  oil 
pressure  pump  is  a  double  action  equipment/,  rendering 
the'  upper’ beam ' to  lower  with  the  valve,  till  b  hole 
coincides  with  the  hole  or.  the  steel  strap  again  and  In¬ 
sert  the  steal  bolt,  preparing  for  the  second  lifting. 

Third  procedure—  Remove  the  steal  bolt  from  the 
lower  beam,  start  the  oil  pump,  rendering  the  valve  ris¬ 
ing;  to  20  centimeters.  At,  this  time,  the  hole  on  the 
steel  strap  coincides  again  with  the  c,  hole  on  the 
lower  beam,  and  insert  the  steel  bolt  to  stabilize  the 
truss  unit. 

The  above  procedures  are  repeated  in  operation  un¬ 
til  tbs  truss  unit  has  risen  to  4.0  meters,  then  use  the 
lever  hoisting  equipment  to  remove  a  section  of  the  etee 
strap*  This  ooeration  is  repeated  until  the  truss  unit 
has  risen  to  a~ point  5  centimeters  above  the  designed  ele¬ 
vation,  the  precast  reinforced  concrete  bearing  block  is 
placed  on  the  top  of  the  column  and  then  the  truss  unit 
is  settled  on.  it. 

Before  lifting,  a  careful  Inspection  must  be  made 
of  the  functioning  of  the  jacks,  the  position  of  the 
steel  strap  and  the  elevation  of  its  topmost  hole  and  its 
bottom  hole,  and  the  position  of  the  truss  unit.  If 
any  defect  is  discovered,  rectification  must  be  made  - 
before  lifting  starts.  At  the  same  time,  during  the 
lifting  process,  attention  must  be  given  to  the  move¬ 
ments  of  the  steel  strap  and  the  trass  unit  to  see. whether 
there  is  any  blocking  on  the  way.  Such  measures  will 
guarantee  a  steady  and  rapid  rise  of  the  truss  unit* 

men  the  wind  is  blowing  at  the  3-4  grade  velocity, 
•the  lifting  operation  should  be- stopped.  At  either  end  of 
the  truss  unit,  steps  must  be  taken  to  prevent  vibration. 
Because  the  hook  of  the  truss  unit  and  the  lifting  beam 
and  steel  strao  are  joined  together  (by  steal  bolts), 
the  truss  unit' will  vibrate  when  the  wind  blows  against 
L  it.  Care  must  be  taken  to  prevent  the  steel  strap  from  . 
breaking. 
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•  /.  The  Installation  elevation  of  the  truss  unit  le  - 
meters*  so  the  truss  unit  must  make  84  lixt.ir.3_ 
moves »  She  whole  'operation  was  done  by  two  shifts  ox  > 
workers,  with  34  men  per  shift.  The  lifting  of  the  ixrst 
truss  unit  was  done  by  manual  operation.  Because^ the 
workers  were  not  skillful,  the  operation  was  completed 
3n  f»ve  days?  the  average  daily  lifting  was  3.30  severs, 
and  the  greatest  efficiency  in  one  day  was  4,4  meters. 

The  nr  in  dual  reasons  that  affected  the  speed  o~  -  xi£'^i.ng 
were*  manual  ©negation}  the  300-ton  Jack  used  wab  0*  fOO 
great  a  tonnage  10.  times  greater  than,  what  was  ^required, 
Tfi  rising  'through  the  same  20  o@ntx.fflox.er  lifting  di^tanc* 
the"  300- ton"  jack,  as  compared  to  a  100--200  ton :^aok^ uses 
several  times  greeter  amounts  of  oil.  Accordingly ,  tc. 
requires  \more  time  to  complete  one  lifting  distance, 
about  24-*v,;50  minutes ,  whereas  a  200-ton  jack  •requires 
only  12  minutes. 


Truss  On it 
Humber 

iVtn>5£K£2* '  :~r  W’iS  *3*liW*  & 

lot  unit 


A  Table  of  -Lifting 

Li ftlng 
Time 


72  hours 


Tim© 'Recorded 

-.'■Humber  of 
Workers 

iKoswewwa 

34  man 


ExnlanatifiT 


Eanfi  opera;. 


2nd  unit 


26  hours 


17  men 


Power  oil  pu® 


ird  unit 


23  hours 


17  men 


Power  oil  .pun 


4th  unit- 


28  hours 


p©  we r  oil  puffi u 


5th  unit 


12.5  hours 


17  men 


Power  oil  ouffT 


1  MMS 


Trus s  Uni t '  Li fted 
from  Ground 


Lifting  Completed 


Figure  9 


•  fo  increase  the  speed  of  lifting,  -save  labor  powe-% 
and  •  to  reduce  the  workers’  physical  labor,  in  lifting  tl; 
second  unit, -  /the'  repair  plant  cooperated  and  put  great:*. : 
•forts'^ in  establishing  two  4.5  kilowatt  high-pressure  oil 
puffins,-'  since  then  only  4  minutes  were  required  to  coo-;, 
plate  one  lifting  distance 'and  12,5—28  hours,  were  re¬ 
quired  to  complete • the'  lifting  of  one  unit.  •  the  effi¬ 
ciency  rate  was •' raised  '  1.5?^4.?6'  times.  Labor  was  re--' 
duee<S  from  34  men  to.  17,  attaining  a  50%  saving-,  •• 

'  Whan  hand  operated  oil  pumps  are  used,  if  all  j 
the' pumps  are  operated  in  the  same  direction,  th©  slower 
the  motion  the  greater  'is'  column  ''vibration,  .  /Accordingly, 
if  the  pumps  are  operated  in 'opposite  'directions,  and  the 
speed  increased,  the- columns  become  relatively  steady. 
After  the  power  operated  oil  pumps  were  used,  the  pro¬ 
blem  of  Vibrating  columns  was  solved. 


.  In ' installing  the.  first  truss  unit,  the  at eel 
■strap  equipment  used  a  lace  strap  crane  and  its  lever 
was  extended  to  29  meters.  Afterward,  the  crane  was 
•transferred  -to  some  other  place.  As  .a  result ,•  when  the 
■first  truss  unit'  was  completed,  the  dismounting  and  In¬ 
stalling  of  the  steel  strap' lifting  equipment  Con  top 
of  the  columns  in  the  second  truss'  unit)  were  done  by 
the  steal  bar  lever  of  the  hoisting  apparatus*  first, 

■use  the  'steel  bar  lever  to  dismount  the  upper  beam,  the; 
two  Jacks  and  the  lower  beam,  then  use  another  fork-shape 
lever  to  dismount  th®  steel  bar  lever  and  the  supporting 
beam.  In  installing,  first,  set  up  the . fork-shape  lever 
on  the  scaffolding'  at  the  column  top.  With  this  lever, 
the  supporting  beam'  and  the  steel  bar  lever  are  set  up.. 
Then,  bv  the  use  of  steel  bar  lever, :  the  lower  beam,  . 
'jacks.  Upper  beam  and  steel  straps  are  installed.  Such 
a  pt^posdui?©1  cycle  requires  only  3-*4  3&ys  (cue  shift 
system) .  '  1  ■ 
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'  While  installing  the  hoisting  equipment ,  a  wooden 

lever  is  used  to  Install  the  roof  panels.  From  the  in¬ 
stalling  of  the  hoisting  equipment  to  the  completion  of 
lifting  a  truss  unit,  the  operation  requires  only  5  days. 
If  a  lace  strap,  crane  is  used  to  assist  the  installation 
of  the  hoisting  equipment”' (the  entire  installation)  and 
the  roof  panels ,  -the  installation  time  for'  a  -  truss  unit 
can  be  reduced  to  three  clays, 

J  The  roof  panels  of  the  two  remaining  truss  units 

‘were  later  installed  -by  a  tower  crane,  which  was  used 
to  Install  the  living  space 'structure, 

IV,  Conclusion  -  * 

The  application  of  the  lifting  method,  to  install 
such  a. -great  span  of  concrete  truss  is  not.  only  a  stable 
and  reliable  method-,  but  also  a  combination  of  native 
and  foreign  methods  and  an  excellent  simple  mechanised 
method  that  will  give 'better  results.  This  method  has 
opened  a  new  technical  path  for  the  future  installation 
of  great  span  structures  and  at  the  same  time  has  promot¬ 
ed  the  utilization  and  expansion  of  great  span  structures 
in  production, 

1,  The  merits  of  the  lifting  method? 

(a)  The  lifting  power  is  greater  than  the  exist¬ 
ing  hoisting  equipment.  The  structure  Is  simple.  Any 

*  construction,  unit  can  make 'it. 

(b)  It' ^consumes  very '  little  steel  material , 
needs  little  electric  power  and  little  labor  power  and. 

.  does  not  require  skilled  hoisting  workers.  Any  carpenter 
and  frame-  worker,  •  after  one  unit  operation,  can  operate 
it  easily. 

(c)  Every  part  of  the  structure  in  the  truss 
-unit  can  be  assembled  on  the  -ground;  painting  and.  white 
washing  are  also  done  on  the  ground.  A  great  part  of 
the  work  that  is  supposed  to  be  done -at  heights  is  now 
done  on  the  ground ,  It  guarantees  the  structure* a  rigi¬ 
dity,  quality,  working  safety  and  rapid  installation, 

2.  After  the  electric  power  high  pressure  oil 
pump  was-  substituted  for  manual  operation, . the  method 
manifested  superior  .quality.  But,  from  the  analysis  of 
the  time  used. in  lifting,  it  shows  that  there  still  is 

a  potentiality  to  be  developed.  The  actual  lifting,  time 
is  only  7  hours,  while  the  rest  of  the  time  is  consumed 
in  dismounting  steel  straps  (dismounting  one  section 
after  every  4  meters),  changing  steel  cables  (elevation 
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'  13.5  meters') '  and  other;  activities  to  'prevent  accidents. 

The  non-productive  time'"  0 couples' . ‘.a  '-great  "proportion*  Ac 
-  cording  to  the  experiences  gained  'from  this  construction: 
if  the  quality  of  the  steel  strap  installation  can  be; 
raised  and.  the  13*5  meter/ elevation  steel  cable  stabilise 
:tioa  method  can  he ' improved ,  the  lifting  time  can  be  re¬ 
duced  by  one-third.  ■'  -  . 

-The  application  of  the  300- ton  oil  pressure  jack, 

4  .though  the  valve  returns  to  Its  original  position  by  the 
'oil  pressure  (suitable  for  jack  lifting )5  can  attain  a 
.  lifting  .distance  of  only  30  centimeters.  .  The  jack  it-* 

;  self  Is '.not  accurately  made  and  has  a  great  dead  load  ,-' 
so.'  it  is  'not  an  Ideal  jack  for.  lifting  purpose,'  If  a 
100-«--l50  ton  special  jack  is  used,  the  lifting  distance 
/may  reach  40.,  80,  or  even  120  centimeters.  And  by  using 
::the  present  steel  straps,  the  lifting'  speed  can  he  reduce 
to  half.  .  ../'/ 

/.  ’'"3,  According'  to  observations'  of  this  lifting  opera- 

tion,  the  speed  of  lifting  the  truss  unit  by  hand  .opera¬ 
tion  ie  oh'©'  centimeter  per  minute/- and 'by -  electric'  power 
oil  jmkp; operation is  'seven  centimeters  /per  minute. 

.  '  Though  'there  is'  a  3 6  centimeter  error  between  '.the 

:  total  length  of  the  hook  on  the'  two'  ends  /of  the  truss  .and 
■;  the'  -span  .on.  the'  top  of  the  column,-  the  top  of  the  column,- 
/irhich  Is  s  free  end,  can  be  'adjusted  automatically  to  the 
;  gradual  rising'  of  the  truss  to  meet  practical'  demands . 

It  must  *oe'  pointed  out  that  the .  accuracy  of  installing 
..the  elevation  for  the  lifting  beams  is  very  important, 
because  the  accurate  elevation  ha's  •  an '  important  bearing  /, 
on  the  problem  of  whether  the  four  jacks  can  operate  at 
the'  same  speed  simultaneously  and  whether  the  .steel'  bolt' 
can.  be  Inserted  •simultaneously.  :  ..If  the  elevation-  is  in¬ 
accurately  installed, "It  will  -affect  the  simultaneous 
'  rising  and-  simultaneous . insertion,  which  will -bring  abcuv 
delays .  . ;  .  ■  . 

‘4.'  The  diameter'  of  the  .  hole  on  the  steel  strap  i.r 
106  millimeters ,  while  the  diameter  'of  .the  steel  bolt  i? 

95  millimeters.  .-.  The  contact  area  and  the  numerical  valv; . 
of  the  calculation  have  a  great  difference.  '-  Ths'pressvu 
.  on  the  hole  wall  . Is  too  .concentrated,  damaging "the  edge ( 
of  every  hole.  According  to ' experiences  gained ' in  this 
’construction,  the  measurement  'for' '  the  making  of  the  steel 
straps'  must -be  strengthened,  welding  contacts  must  be 
changed,  the  column  top  elevation,  the  elevation  of  the ' 

-  ;  assembled  truss'-  and  other  related  measurements  must'  be 
•carefully  inspected  and  rectified.  The  holes  on  the 


steel  strap  could  be  changed  into  an  oblong  shape  simile 
to  the  round  shape  of  the  at del  bolt  to  facilitate  In¬ 
sertion-*  It  is  not  advisable  to  reduce  the  diameter  of 
the  steel  bolt  as  a  method  to  adjust  the  various  errors. 


